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ABSTRACT 


— ■ — x  The  gastrocnemius  muscles  of  rabbits  were  injected  with  HI-6  in 
saline.  Macroscopic  and  histopathological  examinations  of  injection 
sites  and  regional  lymph  nodes  revealed  that  HI-6  in  saline  produced 
muscle  necrosis.  Macroscopic  examinations  of  muscles  injected  with  a 
low  dose  of  HI-6  (50  mg/kg)  showed  no  lesions  on  Day  7.  However, 
histopathological  examinations  disclosed  lesions  on  some  animals  but 
with  evidence  of  healing  processes  by  Day  7;  lesions  disappeared  by  Day 
14.  Further  macroscopic  and  histopathological  examinations  revealed 
that  lesions  associated  with  the  high  dose  (200  mg/kg)  were  still 
prominent  on  Day  14  but  with  evidence  of  healing.  Similar  lesions  seen 
in  muscles  injected  with  saline  were  significantly  less  persistent  than 
those  associated  with  HI-6.  A't \  f/Vgr'T* 
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INTRODUCTION 


HI-6*  is  a  potential  therapeutic  drug  against  chemical  warfare 
agent  poisoning,  being  particularly  efficacious  against  soman  (GO) 
(Clement,  1981).  Lundy  and  Tremblay  (1979)  demonstrated  its  anti- 
muscarinic,  antinicotinic  and  ganglionic  blocking  activities.  Clement 
(1981)  presented  comprehensive  data  on  the  antidotal  properties  of  this 
compound  and  he  showed  it  to  be  the  least  toxic  of  these  types  of 
oximes.  Boskovic  (1981)  and  Wolthuis  and  coworkers  (1981)  further 
studied  the  pharmacological  actions  of  this  chemical.  In  most  of  these 
studies,  HI-6  was  injected  by  the  intraperitoneal  route.  Studies  on 
tissue  damage  due  to  HI-6  at  the  injection  site  in  muscle  are  not 
available  in  the  literature.  In  human  use,  the  anticipated  route  of 


*  [ l-( ( ( 4— ( ami  nocarbonyl  carbonyl )pyridinio)methoxy)methyl-2-(hydroxy- 
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administration  of  HI-6  is  by  the  intramuscular  route.  Therefore, 
the  histopathological  changes  in  the  rabbit  muscle  injected  with  HI-6 
in  saline  were  investigated  in  an  attempt  to  determine  if  significant 
or  irreversible  muscle  damage  would  occur. 

METHODS 


Test  Materials 


Purified  ,  white  and  crystalline  HI-6  (ORES  batch  32)  was  used. 
The  dosing  solutions  were  prepared  by  dissolving  HI-6  in  sterile 
physiological  saline  (Travonol-Baxter ,  Mississauga,  Ontario,  Canadal. 
Two  HI-6  solutions,  63  and  250  mg/ml,  were  prepared  immediately  before 
use.  These  solutions  were  injected  at  dosages  of  50  and  200  mg/kg  body 
weight,  respectively,  at  an  injection  rate  of  0.8  mL/kg.  The  pH  values 
of  the  solutions  were  as  follows:  saline,  pH  5.4;  HI-6  at  63  mg/mL,  pH 
3.5;  and  at  250  mg/ml  pH  3.0. 

Preparation  of  Animals 

Mature,  male  rabbits  Oryctolagus  cuniculus  (Maple  Lane, 
Clifford,  Ontario,  Canada),  a  New  Zealand  white  strain,  weighing 
between  2.7  and  3.3  kg  were  used  in  these  studies.  A  total  of  36 
rabbits  were  weighed,  and  randomly  numbered  and  assigned  to  three 
treatment  groups  (Table  1).  Before  intramuscular  injection,  a  skin 
area  at  the  region  of  the  gastrocnemius  muscle  was  clipped  with  an 
electric  shaver  and  then  swabbed  with  alcohol.  In  each  test  group,  the 
hindleg  assigned  for  HI-6  injection  was  randomly  selected  while  the 
contralateral  leg  served  as  a  control.  The  control  or  test  muscle 
received  0.8  mL/kg  of  saline  or  HI-6  solution,  respectively.  In 
addition,  a  group  of  control  rabbits  (n  =  6)  received  the  same  volume 
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of  saline  on  each  gastrocnemius  muscle.  The  injection  areas  were 
marked  with  non-toxic  indelible  ink. 

Treatment  of  Animals 


On  Day  0,  the  day  of  treatment,  saline  or  HI-6  in  saline  was 

injected  into  the  gastrocnemius  muscle  via  a  25  gauge  needle.  The 

dosages  used  are  shown  in  Table  I.  During  injection,  the  solution  was 

TM 

filter-sterilized  using  a  0.45  pm  filter  (Acrodisc  ,  Gelman  Sciences, 
Ann  Arbor,  Michigan,  USA). 

Throughout  the  study,  animal?  were  caged  individually  and  placed 
in  a  room  with  a  12  h  light  and  dark  cycle.  The  animals  were  fed  and 
given  water  ad  _Hb.  and  were  observed  each  day  for  clinical  signs. 
Animals  were  weighed  before  they  were  killed  by  an  overdose  of  thiopen¬ 
tal  (sodium  pentothal)  followed  by  exanguination .  The  number  of 
rabbits  killed  per  treatment  group  on  Days  3,  7  and  14  are  also  shown 
in  Table  1. 

Tissue  Examination 


Tissue  samples  were  taken  from  the  injection  sites  in  the  muscle 
and  from  the  heart,  liver,  kidney,  spleen,  and  popliteal  lymph  node  of 
each  animal.  They  were  immersed  in  10%  formalin  in  neutral  saline 
solution  buffered  with  0.2  M  sodium  phosphate  (Gomori's  buffer). 
After  fixation,  tissues  were  trimmed  and  embedded  in  paraffin, 
sectioned  (5  pm)  and  stained  with  hematoxylin  and  eosin  (HC).  Lesions 
in  muscles  were  difficult  to  discern  in  fixed  tissues,  indicating  that 
the  trimming  process  may  have  missed  the  lesion  center.  For  this 
reason,  the  size  of  histological  lesions  was  not  measured. 
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Well-defined  lesions,  visualized  macroscopically  as  hemorrhagic  or  pale 
tissue,  were  measured  with  a  ruler.  The  macroscopic  and  microscopic 
changes  were  described  by  a  pathologist  (K.E.J.)  who  was  unaware  of  the 
identity  of  the  specimen. 

Statistical  Methods 


Sizes  of  the  macroscopic  lesions  were  compared  among  groups  by 
using  the  Student's  t  test. 

RESULTS 


Daily  observations  of  all  animals  in  their  cages  revealed  normal 
behaviour.  The  body  weights  and  daily  weight  gains  of  animals  from 
various  treatment  gt  sups  were  not  significantly  different  (P  <,  0.05) 
from  each  other  (data  not  shown).  One  animal  in  the  50  mg/kg  group 
which  died  on  Day  6  failed  to  reveal  any  notable  lesions  at  necropsy. 


Macroscopic  Changes 

Muscular  lesions  were  marked  by  either  haemorrhage  or  pale 
♦issue.  Some  lesions  were  prominent  and  well-defined  whereas  others 
were  mild  and  poorly  demarcated.  Well-defined  lesions  were  measurable 
at  the  200  mg/kg  HI-6  dosage  on  Days  3,  7  and  14,  and  in  the  control 
saline  groups  on  Days  3  and  7  (Table  2).  The  macroscopic  lesions  seen 
in  the  50  mg/kg  groups  on  Day  3  were  mild  and  not  measurable.  Muscles 
injected  at  this  dosage  were  without  lesions  on  Days  7  and  14.  Two  of 
the  15  muscle  sites  injected  with  saline  had  measurable  lesions  of  1 
and  1.5  cm  in  diameter.  Eleven  of  15  muscle  sites  injected  with  HI-6 
in  saline  had  measurable  lesions  1  to  3  cm  in  diameter. 
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Statistics 

ComDarison  among  lesions  in  saline-injected  musses  (total  n  = 
41)  failed  to  reveal  any  significant  differences  (Table  3).  However, 
the  lesions  observed  in  the  2C-0  mg/kg  HI-6  groups  were  significantly 
larger  than  those  in  either  the  50  mg/kg  HI-6  or  saline  group  on  Days  3 
and  7  (p  <  0.01) . 


Muscle  Injected  with  Saline  On! 


Three  days  after  saline  injection,  7  of  13  muscle  sites  examined 
showed  necrosis,  and  infiltration  by  mononuclear  cells  and  macrophages 
in  the  process  of  myophagia  (Fig.  1).  Seven  days  after  saline 
injection,  only  1  of  14  sites  revealed  these  histopathological  changes. 
Lesions  were  not  seen  14  days  after  injection  with  saline. 


Muscles  Injected  with  HI-6  in  Saline 


Microscopic  changes  were  seen  on  Day  3  to  Day  14  in  all  muscles 
injected  with  200  mg/kg  of  HI-6.  Lesions  studied  3  days  after 
injection  were  quantitatively  similar  to  saline-induced  changes.  Some 
lesions  had  haemorrhage  ariu/or  congestion,  but  this  was  not  a  constant 
feature  (Fig.  2).  Seven  days  after  injection  with  the  high  dose  (200 
mg/kg),  the  lesions  examined  showed  peripheral  congestion,  haemorrhage, 
central  ischemic  necrosis  and  macrophages  in  the  process  of  myophagia. 
Mononuclear  cells  infiltrated  the  lesions  but  these  were  less  numerous 
on  Day  7  than  on  Day  3.  Fourteen  days  after  injection  with  the  high 
dose,  healing  was  evident  in  that  haemorrhage  and  congestion  were  much 
reduced,  fibroblasts  had  infiltrated  the  connective  tissue,  and  "giant 
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cells"  had  formed  (Fig.  3).  In  the  sites  injected  with  a  low  dose  (50  i 

mg/kg),  lesions  (2  of  5  injection  sites)  showed  signs  of  repair  on  Day  C 

7  but  were  still  evident  on  Day  14.  ; 


Although  the  size  of  lesions  were  not  measured  microscopically, 
at  7  days,  tnose  produced  by  the  low  dose  of  HI-6  in  saline  appeared 
smaller  than  those  produced  by  the  high  dose. 

Lymph  Nodes 


Changes  in  the  regional  popliteal  lymph  nodes  were  only  seen  7 
and  14  days  after  injection  with  either  saline  or  HI-6  (Table  2).  The 
node,  which  received  lymph  from  muscles  injected  with  200  mg/g  of  HI-6, 
showed  3  necrotic  foci  7  days  after  injection  (Fig.  4).  Fourteen  days 
after  injection  with  the  same  dosage,  1  node  showed  focal  necrosis  of 
its  capsular  connective  tissue. 

On  Day  7,  7  of  23  nodes  showed  a  slight  increase  in 
polymorphononuclear  cells;  this  increase  was  seen  in  nodes  which 
received  lymph  from  the  area  of  sites  injected  with  either  saline  or 
HI-6.  On  Day  14,  6  of  21  nodes  showed  a  slight  depletion  of  lymphoid 
tissue;  this  change  was  seer,  in  nodes  which  received  lymph  from  legs 
injected  with  either  saline  or  HI-6. 

Relationship  of  Macroscopic  to  Microscopic  Changes 


Table  2  also  shows  the  relationship  of  the  macroscopic  to 
microscopic  changes  in  injection  sites.  In  muscles  injected  with  200 
mg/kg  of  HI-6,  macroscopic  lesions  were  confirmed  by  histological 
examination  of  injection  sites  c-xcept  for  one  site  on  Day  7  and  two 
sites  on  Day  14.  In  muscles  injected  with  50  mg/kg,  all  macroscopic 
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lesions  showed  corresponding  microscopic  changes  on  Day  3.  On  Day  7,  * 

microscopic  changes  seen  in  2  muscles  which  did  not  show  macroscopic  ( 

lesions,  and  on  Day  l'1 ,  neither  macroscopic  nor  microscopic  lesions  \ 

were  evident.  In  muscles  injected  with  saline  only  (41  sites),  mild 
macroscopic  lesions  at  2  sites  could  not  be  verified  histologically  ! 

while  2  sites  with  microscopic  changes  were  without  macroscopic  / 

changes.  j 

< 

Other  Tissues  f 

j 

Hi stopathol og  ical  examinations  of  heart,  liver,  kidneys  and 

spleen  did  not  reveal  lesions  associated  with  any  of  the  treatments.  ; 

! 

I 

DISCUSSION  ' 

* 

i. 

This  study  was  designed  to  determine  if  HI-6  in  saline  will  J 

produce  lesions  at  the  injection  sites  in  muscles.  If  it  does,  was  J 

the  duration  of  lesions  dose-dependent?  The  dosages  used  were  based  on  \ 

the  tnerapeutic  dosages  against  GD  (Lipp  and  Dola,  1980;  Shaw  et  al . ,  ' 

1981).  Lipp  and  Dola  reported  that  30  mg/kg  of  HI-6  was  therapeutic  ■ 

against  60  pg/kg  of  GD  in  1  cf  2  monkeys.  Shaw  and  coworkers  (1981)  • 

showed  that  125  mg/kg  of  HI-6  was  therapeutic  against  2  to  8  LDS0  of  GD  ) 

in  rats,  or  5  LDS0  of  2D  in  guinea  pigs.  From  this  information,  the  ! 

i 

200  mg/kg  dose  was  chosen  and  deemed  useful  as  a  high-level  dose  for 
use  in  the  safety-in-use  evaluation  of  HI-6.  This  dose  and  the  • 

solubility  limits  of  HI-6  in  saline  (280  mg/mL),  at  ambient  ; 

temperature,  necessitated  the  use  of  a  0.8  mL/kg  inoculum.  In  ! 

unpublished  studies,  0  to  415  mg/mL  of  HI-6  (0  to  -3320  mg/kg),  in  1-8 
mL  inocula,  were  used  in  the  rat  (Bier,  1985a)  and  93  to  588  mg/mL  of  | 

HI-6  (9.3  to  4^50  mg/kg),  also  in  1-8  mL  inocula,  used  in  the  dog  j 

(Bier,  1985b).  ! 
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The  pH  of  HI-6  solution1;  was  not  adjusted  because  we  wanted 
to  confine  the  study  to  the  effects  of  HI-6  in  saline  without  addi¬ 
tional  chemicals.  At  pH  higher  than  that  used  in  this  study,  HI-6  has 
been  shown  to  degrade  rapidly  (unpublished  reports,  W.D.  Marshall,  et 
aj_. ,  19S6;  W.D.  Marshall  and  F.M.  Fouad,  19S7). 

Saline  was  used  as  a  medium  for  HI-6  because  of  its  acceptable 
physiological  properties.  Nevertheless,  it  is  evident  that  it  too 
produced  a  reaction  when  injected  into  muscle  tissues.  Haemorrhage  and 
congestion  of  the  early  lesion  may  also  have  been  associated  with 
trauma  caused  by  the  needle  puncture  at  the  time  of  injection.  The 
tissue  reaction  with  HI-6  on  Day  3  was  qualitatively  similar  to  that 
associated  with  saline.  A  research  project  addressing  the  injection 
site  complications  of  drug  therapy  is  underway  under  the  scientific 
authority  of  P.  Angus  and  M.-C,  Belanger,  Alberta  Mental  Health 
Services  (Alberta  Foundation  for  Nursing,  1987). 
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The  severity  and  persistence  of  lesions  were  dependent  on  the 
HI-6  dose  given  to  animals.  All  muscles  injected  with  200  mg/kg  of 
HI-6  had  lesions  on  Days  3,  7  and  14,  whereas  muscles  injected  with  50 
mg/kg  had  mild  macroscopic  lesions  on  Day  3  only. 

The  lymph  node  necrosis  seen  in  animals  receiving  the  high  dose 
(200  mg/kg)  of  HI-6  is  noteworthy  but  its  etiology  is  undetermined  and 
may  even  be  unrelated  to  HI-6.  This  lesion,  therefore,  requires 
further  investigation. 

Our  results  concur  with  unpublished  reports  that  the  severity  of 
muscle  lesions  in  the  injection  sites  of  rats  (Sier,  1985a)  and  dogs 
(Bier,  1985b)  was  dependent  on  the  dose  of  HI-6.  On  Day  14,  Bier 
(1985a)  did  not  see  microscopic  lesions  in  rats  injected  with  either 
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distilled  water  (control)  or  HI-6  at  83,  174  and  363  mg/kg.  There  was 
mild  or  moderate  acute  degeneration  of  muscle  fibers  at  higher  doses. 
However,  slight  to  moderate  lesions  were  seen  in  some  dogs  injected 
with  a  single  dose  of  HI-6  at  the  147.2  mg/kg  and  even  at  the  9.3  mg/kg 
dose  in  addition  to  severe  lesions  seen  in  the  293.7  to  588.9  mg/kg 
groups  (Bier,  1985b). 

The  results  suggest  that  lesions  due  to  injection  of  HI-6 
eventually  healed  but  that  the  severity  and  persistence  of  necrosis 
were  dependent  on  the  concentration  of  HI-6  injected.  Lesions  produced 
by  HI-6  at  a  therapeutic  dose  level  of  50  mg/kg  healed  completely. 
Furthermore,  on  Oay  3  the  sites  injected  with  the  saline  solution  also 
showed  haemorrhages  and/or  congestion,  which  could  not  be 
differentiated  from  lesions  caused  by  HI-6.  However,  these  lesions 
were  transient  and  healed  completely  in  a  few  days  unlike  those 
produced  by  HI-6  at  200  mg/kg. 

CONCLUSION 


Histopa^hological  examinations  suggested  that  the  severity  and 
the  rate  of  remission  of  the  injection  site  lesions  due  to  HI-6  were 
dose  dependent.  Lesions  in  muscles  injected  with  50  mg/kg  of  HI-6 
healed  within  7  days  whereas  those  due  200  mg/kg  were  still  prominent 
but  showing  signs  of  remission  by  Day  14.  Although  the  implications  of 
these  lesions  in  terms  of  human  performance  and  long-term  effects  are 
not  known,  these  results  indicate  that  HI-6,  injected  as  proposed  human 
therapeutic  dose  levels,  will  not  cause  lasting  muscle  damage. 
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TABLE  1 

! 


THE  HI-6  DOSE  AND  NUMBER  0^  ANIMALS  USED  PER  TREATMENT  GROUP 
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TABLE  2 


PREVALENCE  OF  PATHOLOGICAL  CHANGES  IN  MUSCLE  AND  REGIONAL 
LYMPH  NODES  OF  RABBITS  TREATFD  WITH  SALINE  OR  HT-6 


HI-6 

(mg/kg) 

Day  of 
Kill 

Macroscopic 

Muscle 

Micros 

Muscle 

copic 

Node 

0 

3 

6/14 

7/13* 

0/11* 

7 

1/14 

1/14 

3/14 

14 

0/13 

0/13* 

3/12* 

50 

3 

5/5 

5/5 

0/5 

7 

0/5 

2/5 

0/4 

14 

0/4 

0/4 

0/4 

200 

3 

5/5 

5/5 

0/1* 

7 

4/5 

5/5 

1/5 

14 

3/5 

5/5 

4/5 

*  Low  denominator 

means  that 

some  samples  were 

not  examined 

due  to 

sampling  problems. 
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TABLE  3 

MEASUREMENTS  (CM)  OF  MACROSCOPIC  LESIONS  IN  GASTROCNEMIUS  MUSCLES  OF 


MALE  RABBITS 

INJECTED  WITH  SALINE 

OR  HI-6 

HI-6 

Day  of 

Lesion 

Diameter* 

(mg/kg) 

Kill 

Saline  (n) 

HI-6  (n) 

0 

3 

0.05  ± 

7 

0.00  ± 

14 

0.00  ± 

50 

3 

0.08  ± 

7 

0.00  ± 

14 

0.00  ± 

200 

3 

0.38  ± 

7 

0.20  ± 

14 

0.00  ± 

0.05  (4) 
0.00  (4) 
0.00  (4) 


0.05  (5)  0.10  ±  0.00  ( 5)b 
0.00  (5)  0.00  ±  0.00  (5)c 
0.00  (4)  0.00  ±  0.00  (4) 


0.28  ( 5)a  2.30  ±  0.44  (5)a>b 
0.20  (5)  1.50  ±  0.39  (5)a>c 
0.00  (5)  0.56  ±  0.31  (5) 


*  Mild,  diffuse  and  barely  visible  lesions  were  assigned  an  arbitrary 
value  of  0.2  cm  for  calculation  purposes.  Means  with  the  same 
alphabet  superscripts  are  significantly  different  from  each  other  (p 
<  0.01).  The  difference  between  the  saline  groups  Day  3  and  Day  7 
was  significant  at  P  <  0.0b. 
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SM  1236 


Figure  1 

Changes  in  gastrocnemius  muscle  of  a  rabbit  injected  with  saline 
3  days  previously.  Note  normal  muscle  fibers  on  the  left  (small  arrow) 
and  necrotic  fibers  (large  arrow)  within  the  area  of  tissue  reaction 
which  also  includes  numerous  macrophages  and  mononuclear  cells  but 
very  few  polymorphonuclear  cells.  (HE,  200  x  ) 
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Figure  2 

Changes  in  gastrocnemius  muscle  of  a  rabbit  injected  with  50  mg/kg  of 
HI -6  in  saline  3  days  previously.  Note  normal  muscle  fibers  (small 
arrow)  on  the  right  and  necrotic  fibers  (large  arrow)  on  the  left.  A 
tissue  reaction  at  the  center  of  these  necrotic  fibers  is  similar  to  that 

shown  in  Fig.  1.  (HE,  200  x) 


UNCLASSIFIED 


UNCLASSIFIED 


SM  1236 


Figure  4 

Focal  necrosis  (arrow)  in  the  cortex  of  the  lymph  node  wnich  received 
lymph  from  muscle  injected  with  200  mg/kg  of  HI-6  in  saline  7  days 
previously.  Note  moderate  numbers  of  polymorphonuclear  cells  in  the 
tissue  on  the  right  side  of  the  figure.  (HE,  100  x  ) 


UNCLASSIFIED 


g  .  4  UNCLASSIFIED 

_ _  Tikis  Sheet  Security  Classification 


DOCUMENT  CONTROL  CATA  -  R  &  0 

iSocui'ty  ci*«>f.c*«ioA  ol  lilt*,  baity  of  «b*tr*ct  and  Indming  annotation  mull  ba  antarad  whan  tha  ovtral)  document  n  ciaaufwd) 


l  ORIGINATING  ACTIVITY  2a.  DOCUMENT  SECURITY  CLASSIFICATION 

_ UNCLASSIFIED _ 

2b.  GROUP 


J  DOCUMENT  TITLE 

Histopathological  Changes  in  Gastrocnemius  Muscles  of  Rabbits  Injected  with  HI-6  in 
Saline 


4  OESCRiPTIVE  NOTES  ITypa  of  rcocxl  and  mcluiNa  dalat) 

Suf field  Memorandum  No.  1236 


S.  AUTHORISI  ILati  nama.  lint  nama,  mlddla  Initial) 

Connolley-Mendoza,  C.E.,  Jericho,  K.  and  Bhatti,  T. 


6  OOCUMENT  OATE 

February  1988 


Sa.  PROJECT  OR  GRANT  NO. 


DRDHP-04 

8b  CONTRACT  NO. 


351SB 


7a.  TOTAL  NO  OP  PAGES  7b.  NO.  OF  REFS 


9a.  ORIGINATOR'S  OOCUMENT  NUMOERISI 


9b.  OTHER  OOCUMENT  NO.lS)  (Any  ottiar  rumba* i  that  may  ba 
aoignad  this  documant) 


1  10  0ISTRI3UT1ON  STATEMENT  \  VN\i  V  C  6 1 

11  SUPPLEMENTARY  NOTES 

12.  SPONSORING  ACTIVITY 

13  ABSTRACT 


The  gastrocnemius  muscles  of  rabbits  we.  e  injected  with  HI-6  in 
saline.  Macroscopic  and  histopathological  examinations  of  injection 
sites  and  regional  lymoh  nodes  revealed  that  HI-6  in  saline  produced 
muscle  necrosis.  Macroscopic  examinations  of  muscles  injected  with  a 
low  dose  of  HI-6  (50  mg/kg)  showed  no  lesions  on  Day  7.  However, 
histopathological  examinations  disclosed  lesions  on  some  animals  but 
with  evidence  of  healing  processes  by  Day  7;  lesions  disappeared  by  Day 
14.  Further  macroscopic  and  histopathological  examinations  revealed 
that  lesions  associated  with  the  high  dose  (200  mg/kg)  were  still 
prominent  on  Day  14  but  with  evidence  of  healing.  Similar  lesions  seen 
in  muscles  injecteu  with  saline  were  significantly  less  persistent  than 
those  associated  with  HI-6. 


v->v- •' VvV/vVv;  ' V vyW*V >• v v Wv vV’  > •'■A- v 


I-’  A 


UNCLASSIFIED 

This  Sheet  Security  Classification 


KEV  WOW OS 


HI-6 

Oxime 

Male  rabbit 
Histopathology 
Injection  site 
Musc?e  lesions 
Remission  of  lesions 
Saline 


INSTRUCTIONS 


I  OHIGINA1  ING  ACTIVITY  E  ntei  the  n**-n*  end  tdd/Mi  of  the 
"lyJKM/lllHiM  lAMliflU  the  lfOCU«n«n! 

Jn  OOCUM6NT  SECURITY  CL  ASSlF  ICATION  Enter  the  Overall 
w*c u  r  1 1  y  '.(Jttdicf  tmn  of  the  document  including  specie!  warning 
I et mi  whfnwvsi  applicable 

7b  GROUP  f  twiudty  f«cl«Mi»*c*tion  group  num(w  The  three 
i|f (iu|M  .in  defined  m  Appends  'M*  of  th*OR0  S^tunly  Regulations. 

J  DOCUMENT  TIT  It  Knlrti  the  complete  document  title  in  el! 

•  .tonal  fettius  Titles  m  jif  c:m*  should  be  undstsdted  If  a 
tcff<r«*nt<v  dwtCMpdvn  nil#  ccnuoi  be  selected  without  cfascdi- 
i  . limn  show  title  clai.if tcation  with  IM  uiuel  on#  capital-letter 
.•hliM’vMtiim  m  parentheses  immediately  following  tht  title. 

4  DESCRIPTIVE  NOTES  Enter  the  category  of  document,  <g 
ti'ihmcol  report  technical  not*  or  technical  letter  If  epp topn 
me  i*nii*i  tht*  type  (  I  document.  «g  interim,  progress. 

s«ti Mm.w y .  Annuel  o*  f ;nnl  Give  ihe  inclusive  dates  when  • 
spe*.  i f  ■  c  reporting  period  *s  coveted. 

5  AuTHOHIS)  Entur  the  cornels)  o*  author  til  as  shown  on  or 
u»  the  (louimvnt  Emu  lost  name,  first  name,  midd's  initial. 

It  military,  show  rank.  Thu  name  o<  (he  principal  author  re  an 
Absolute  minimum  requirement. 

0  DOCUMENT  DATE  Enter  the  dele  (month,  year)  of 
Establishment  approval  for  publicetion  of  the  document. 

/.»  TOTAL  NUMBER  Of  PAGES  The  iota*  page  count  should 
billow  not  mat  pagination  procedures.  «.e.  enter  the  number 
»l  pages  Minlainmg  iinormetion 

/!•  NUMBER  OF  MTKMtNCES  Enter  the  total  number  of 
iHlmimi  m*  «  iii'il  m  !!»•»  «(r iriimrtnt . 

Ha  PHOlkt  I  OH  GRANT  NUMBER  If  appropriate,  enter  the 
.ipf>»»»  able  ri'utari  ti  mid  develotenent  protect  or  grant  number 

•  i rutin  whit  h  t*»««  r|m  mount  wns  written 

HO  CONTRACT  NUMBER  ft  Appropriate,  nnter  the  epplirable 

•  u  untie*  under  whiih  the  document  wos  written 


9b.  OTHER  DOCUMENT  NUMBERIS)  if  the  document  hat  been 
assigned  any  other  document  numbers  (either  by  the  origin  a  tor 
or  by  the  sponsor),  also  enter  this  number (t). 

10  DISTRIBUTION  STATEMENT  Enter  any  limitations  on 

further  dissemination  of  the  document,  other  than  shoe#  impoead 
by  security  classification,  using  standard  statements  such  as: 

11)  “Qualified  requesters  may  obtain  copies  of  this 

document  from  iheir  defence  documentation  cenjer.** 

(2)  ‘'Announcement  end  dissemination  of  this  document 
it  not  authorized  without  prior  approval  from 
originating  activity.** 

11.  SUPPLEMENTARY  NOTES  Use  for  additional  explanatory 
notes. 

12.  SPONSORING  ACTIVITY:  Enter  the  name  of  the  departmental 
project  office  or  labora'ory  sponsoring  the  research  and 
development  Include  address. 

!J  ABSTRACT  Enter  an  abstract  giving  e  brief  end  factual 
summery  of  the  document,  even  though  it  may  also  appear 
elsewhere  m  the  body  of  the  document  itself  It  is  highly 
desirable  that  the  abstract  of  classified  documents  be  unclassi¬ 
fied.  Each  pars  graph  of  the  abstract  shall  and  with  an 
indication  of  tha  security  classification  of  the  information 
m  tha  paragraph  (unless  the  document  itself  is  unclassified) 
represented  at  ITS),  IS).  (C),  (Rl,  or  (U) 

The  length  of  the  abstract  should  be  limited  to  20  smg'e- spaced 
standard  typewritten  lines  7"*  inches  long. 

14.  KEY  WORDS  Kay  words  ere  technically  meaningful  terms  or 
short  phrases  that  chemcten/e  a  rkacument  *nd  could  bo  helpful 
m  cataloging  the  (Jocumont  Key  words  should  tw»  sale*  ted  so 
that  no  security  classification  is  requ«~ari.  Identifiers,  wuch  as 
equipment  mortal  designation,  trade  name,  mildory  protect  code 
name,  geographic  location,  may  be  used  at  kay  words  but  w.ii 
l>e  followed  by  an  indication  of  technical  context. 


'is  ORIGINATOR  S  DOCUMENT  NUMBEHIS)  Enter  the 
oHh  tel  document  number  by  which  the  document  wdl  be 
>dr"ddn*d  and  lOnimHed  l»y  the  origmenng  activity  This 
number  mud  Ims  unique  to  this  document 


I 


l 


i 

■i: 

i 

I 

( 

< 


i 

i 


I 

! 


